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© A method for extraction of metal reinforcement 
from rubber tyres provides for placing the tyre with a 
metal reinforcement into a high-frequency electro- 
magnetic field, heating it and separating the metal 
reinforcement from the rubber. A reduction of power 
consumption and enlarging of technological possibili- 
ties of the method are achieved due to squeezing 
between rollers a local section of the tyre, subse- 
quently heating it up to the temperature of pyrolysis 
of the rubber layers neighbouring the reinforcement 
so as to provide for a pyrolytic swelling and then 
pulling the tyre between said rollers. 
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Field of the Invention 

The invention relates to processing of worn or 
rejected rubber articles, and more specifically, it 
deals with methods for recovering metal reinforce- 
ment from rubber tires. The invention may be used 
at regeneration and tire retreading plants and at 
rubber manufacturing plants. 

State of the Art 

Known in the art is a method for recovering 
metal reinforcement from rubber tires involving 
heating metal reinforcement to a temperature of 
fusion of the nearest rubber layers and separating 
the reinforcement from rubber (SU, A, 1039735). 

In carrying out this method a tire being pro- 
cessed is clamped between power supply grippers 
before heating simultaneously with cutting with the 
grippers at outer and inner sides of its beads to 
expose metal reinforcement. 

The disadvantage of the prior art method re- 
sides in high power requirements because of the 
need to heat to a temperature of rubber melting 
over the whole perimeter of reinforcement through 
the whole thickness of rubber, i.e., between metal 
reinforcement and the surface of the tire. In addi- 
tion, the method is deficient because it requires a 
continuous line of metal reinforcement, i.e., this 
method is only suitable for recovering bead rings 
from the tires and cannot be used for recovering 
individual reinforcement members such as metal 
threads of the breaker so that the capabilities of 
this method are limited. 

Summary of the Invention 

The invention is based on the problem of pro- 
viding a method for recovering metal reinforcement 
from rubber tires, wherein a local heating only and 
subsequent indirect heating of the tire allow the 
capabilities of the method to be enlarged. 

This problem is solved by the fact that in a 
method for recovering metal reinforcement from 
rubber tires, comprising placing a tire with metal 
reinforcement into a high-frequency electromagnet- 
ic field, heating and separating the reinforcement 
from rubber, according to the invention, a local 
portion of the tire is clamped between at least two 
pairs of pressure rolls, this portion is heated to a 
temperature of pyrolysis of rubber layers nearest to 
the reinforcement and until a pyrolysis swelling, 
with subsequent drawing of the tire between the 
rolls. 

Heating only a local portion of metal reinforce- 
ment to a temperature of pyrolysis of rubber layers 
nearest thereto allows power requirements to be 
lowered and capabilities of the method to be en- 



larged in comparison with the state of the art 
method for the following reasons. 

A pyrolysis swelling formed upon heating of a 
local portion functions as a thermomechanical tear 

5 between layers of metal reinforcement and rubber. 
The swelling is associated with metal reinforcement 
which functions as a heat conductor. Moving this 
thermomechanical tear along the whole circle of 
the tire allows indirect heating of the tire to be 

10 carried out without electric energy consumption, 
and heating can he performed of both individual 
reinforcement members (metal cord threads of the 
breaker) and continuous reinforcement (bead 
rings). 

is Drawing the tire between the rolls is preferably 

carried out by causing the tire to rotate with re- 
spect to the rolls to facilitate the process. 

Brief Description of the Drawings 

20 

The invention will now be described in detail 
with reference to the accompanying drawings illus- 
trating a method for recovering reinforcement from 
rubber tires, in which: 
25 Fig. 1 schematically shows an apparatus for 
carrying out a method according to the inven- 
tion; 

Fig. 2 is ditto, a top view; 

Fig. 3 shows a structure of a dismembered tire. 

30 

Preferred Embodiment of the Invention 

Figs. 1 and 2 show a tire 1 which is processed 
in an apparatus for carrying out a method accord- 
35 ing to the invention. The apparatus has a mecha- 
nism for rotating tire 1 which consists of two pairs 

2 and 3 of pressure rolls. Pair 2 of driven rolls 
consists of a driven roll 4 and an idle roll 5 and pair 

3 of pressure rolls consists of a driven roll 6 and an 
40 idle roll 7. Driven rolls 4 and 6 are connected to 

each other by means of a drive shaft 8 and a chain 
drive 9. An inductor 1 0 is provided between pairs 2 
and 3 of driven rolls. The apparatus also has lon- 
gitudinal circular knives 11 and 12 and a transverse 

45 circular knife 13 for subsequent cutting of a tire. It 
will be apparent to those skilled in the art that any 
other known device such as a milling cutter can 
also be used for the same purpose. 

A method for recovering metal reinforcements 

so from rubber tires, e.g., metal cord threads of a 
breaker is carried out in the following manner. 

Tire 1 (Figs. 1 and 2) is fixed between pairs 2 
and 3 of pressure rolls ensuring reliable clamping 
of the tire and friction engagement therewith at the 

55 ends of a local portion A of the tire. The length of 
this portion depends on the tire size. In addition, 
pairs 2 and 3 of pressure rolls ensure sealing of 
the portion A along the line of contact with the tire. 
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Inductor 10, which is installed immediately adjacent 
to the surface of the tread layer of the tire in the 
zone of the portion A, is then energized. Eddy 
currents are thus induced in a breaker 14 (Fig. 3) 
which consists of individual metal cord threads to 5 
heat the threads. High-frequency induction eddy 
currents mainly concentrate on the surface of the 
metal cord threads. Heating of rubber layers near- 
est to the breaker occurs from the surface of 
breaker 14 through heat transfer. During this heat- w 
ing metal cord threads are gradually separated 
from rubber of a tread 15 and carcass 16. The 
metal cord threads of breaker 14 are heated until 
rubber layers nearest thereto reach a temperature 
of pyrolysis (thermochemical decomposition into 15 
components with release of pyrolysis gases. This 
process occurs without air supply. Pyrolysis gas 
which is thus released forms a pyrolysis swelling 
17 (bubble) between layers which finally strips 
breaker 14 off tread layer 15 and carcass layer 16. 20 
The above-mentioned pyrolysis swelling 17 gets 
the form of a cushion having its horizontal axis 
aligned with the baseline of breaker 14, the swell- 
ing being formed on either side of this line. It 
should be noted that since heat conductance is 25 
about 100 times as great as heat conductance of 
rubber and pyrolysis gas at high temperature 
(about 600 'C is present in pyrolysis swelling 17, 
withdrawal of thermal energy from the zone of 
pyrolysis welling 17 occurs through metal cord 30 
threads (functioning like a heat conductor) in all 
directions away from the heated area (portion A) 
between pairs 2 and 3 of pressure rolls. The layers 
of rubber which cover the metal cord are mostly 
subjected to pyrolysis decomposition. This results 35 
is fusion of rubber layers which are nearest to the 
rubberized metal cord threads at a certain distance 
from the local portion A. 

Inductor 10 is then deenergized, the mecha- 
nism for rotating tire 1 is turned on, and two pairs 2 40 
and 3 of pressure rolls are used for positively 
rolling tire 1 between the rolls. Pyrolysis swelling 
17 clamped between, and sealed by pairs 2 and 3 
of rolls moves around tire 1 at a speed which 
ensures tear of softened rubber layer which are 45 
nearest to the metal parts. It will be apparent to 
those skilled in the art that the speed of rotation of 
tire 1 is so chosen as to have enough time for 
transmitting thermal energy through metal cord 
parts into zones outside the portion A. As a result so 
of full revolution of tire 1 complete internal separa- 
tion of the tire occurs into tread layer 15 and 
carcass layer 16. Longitudinal circular knives 11 
and 12 are used to cut tire 1 alone ring borders of 
the baseline of breaker 14. Tread layer 15, breaker 55 
14 and carcass layer 16 which are no more bound 
to one another are then easily separated. 

The bead rings and metal cord threads are 



removed from the tire. 

The above-described method allows metal re- 
inforcement to be recovered from rubber tires at a 
low cost. 

Industrial Applicability 

The method for recovering metal reinforcement 
from rubber tires may be used for processing worn 
tires at regenerating and retreading plants and at 
rubber manufacturing plants. 

Claims 

1. A method for recovering metal reinforcement 
from rubber tires, comprising placing a tire 
having metal reinforcement into a high-fre- 
quency electromagnetic field, heating and sep- 
arating the reinforcement from rubber, char- 
acterized by clamping a local portion of the tire 
between at least two pairs of pressure rolls, 
heating this portion to a temperature of 
pyrolysis of rubber layers nearest to the re- 
inforcement and until a pyrolysis swelling is 
formed, with subsequent drawing of the tire 
between the rolls. 

2. A method of claim 1 , characterized by the fact 
that the tire is drawn between the rolls by 
causing the tire to rotate with respect to the 
rolls. 
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